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ABSTRACT 
 
               The purposes of this project are to design and fabricate the blanking die. The 
blanking die will be uses for making the tensile test specimen. Tensile test specimen will 
be used for tensile test experiments. By producing it using blanking die, it can reduce the 
cost of purchasing and help student doing more experiments thus produced a better 
result from their experiments. During this project, an amount of tensile test specimen 
will be produced using the press tool technique. This project will followed few 
procedures include die designing, part fabricating and die troubleshoot. The tensile test 
specimen produced are with the standard dimensions ASTM and ISO standard that is 
equivalent to ASTM B557 and is suitable to be used by student for an experiment. The 
scope of the design will be base on 5 main areas, that is design the blanking die 
part/component using the CAD software, assemble the blanking die into hydraulic press 
machine that capable for 5 tones maximum, used the sheet metal from different type of  
material and thickness for blanking a tensile test specimen ( sheet metal materials will be 
aluminum, brass and stainless steel), evaluate the shear face and the fractured face on the 
tensile test specimen using the Image analyzer and indentified the breaking part of the 
tensile test specimen after tensile test specimen. The angle of the punch also will be 
evaluated. The blanking will be test into 4 main degrees that are 0 degree, 2 degree, 3 
degree and 4 degree. With application of slanted punch, the blanking die able to cut 
thicker material up 3 mm. The fractured and sheared face also show some improvement 
during the evaluate process. 
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ABSTRAK 
 
            Tujuan projek ini adalah untuk mereka sebuah alat Acuan Tekan Kosong dan 
kemudian membuat Acuan Tekan Kosong tersebut. Acuan Tekan Kosong itu adalah 
untuk menghasilkan specimen ujian ketegangan. Spesimen ujian ketegangan adalah 
perkakas untuk eksperimen menguji ketahanan bahan. Sepanjang projek ini dijalankan, 
sejumlah specimen ujian ketegangan akan dihasilkan dengan Acuan Tekan Kosong yang 
akan dihasilkan. Dengan terhasilnya specimen ujian ketegangan tersebut dengan 
mengunakan Acuan Tekan Kosong, kita dapat menjimatkan kos pembelian dan 
membantu para pelajar menjalankan eksperimen mereka dengan selesa. Projek ini akan 
menjalani beberapa peringkat seperti peringkat mereka Acuan Tekan Kosong, peringkat 
menghasilkan bahagian-bahagian Acuan Tekan Kosong dan menguji keupayan Acuan 
Tekan Kosong. Spesimen ujian ketegangan yang dihasilkan akan mengikuti standard 
antarabangsa yang ditetapkan oleh ASTM dan ISO iaitu ASTM B557. Projek ini juga 
akan merangkumi mereka Acuan Tekan Kosong dengan mengunakan bantuan computer, 
memasang dan mengunakan mesin menekan hidraulik yang berkemampuan sebanyak 5 
ton, mengunakan besi nipis yang berlainan jenis utuk menghasilkan specimen ujian 
ketegangan, mengenal pasti bahagian terpotong dan bahagian terkoyak dengan 
mengunakan penganalisis gambar dan mengenalpasti bahagian yang akan terputus 
apabila specimen ujian ketegangan digunakan didalam eksperimen. Penebuk Acuan 
Tekan Kosong juga akan diubahsuai kepada 4 sudut iaitu sudut 0 darjah, sudut 2 darjah, 
sudut 3 darjah dan sudut 4 darjah. Dengan menambah kecurangan penebuk tersebut, 
Acuan Tekan Kosong dapat menebuk besi nipis yang mempunyai ketebalan 3 mm. 
Bahagian terpotong dan bahagian terkoyak juga mengalami beberapa perubahan apabila 
sudut penebut tersebut diubahsuai. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.0 INTRODUCTION 
 
       Tensile test is one of the most common methods of determining work-hardening 
characteristics. Although seemingly a very simple test, it is in fact quite complex and 
must be carefully controlled if useful results are to be obtained. The tensile test 
specimens are easy to break and need to change every time. Student also hard to get 
good result in tensile test because of the less quantities of the tensile test specimen. For 
this project, a blanking die for the tensile test specimen will be design and fabricate. Die 
designing is one field in industry that gained considerable growth in the recent years. 
Accurate dimensions are very important for the die designing. Computer aided design 
(CAD) software’s like AutoCAD and Solid works will be uses to design and modeling 
the blanking die. The dimension of the tensile test specimen will be consider during the 
die designing because blanking die is a properly sharpened die and with the correct 
amount of clearance between the punch and die, the die will produce a part that holds 
close dimensional tolerances in relationship to the parts edges. Material selection and 
strip- layout design are the important things for design and fabricate blanking die. The 
designing part will be fabricated by a few machine likes the Lathe machine, Milling 
machine and the EDM wire cut. A tensile test specimen only can be fabricate when all 
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the part of the die be assemble together and have be through the troubleshoot 
procedures. Blanking die is a simple die but it can achieve the dimensional accuracy and 
stability for the product. An experiment apparatus likes tensile test specimen are very 
suitable to be make from a blanking die. 
 
1.1 PROJECT OBJECTIVES 
 
       For this project, the objectives are: 
1. To design the Blanking Die for produce the tensile test specimen. 
2. To fabricate the Blanking Die for produce the tensile test specimen. 
3. Maximizing the usage of Hydraulic Press to blank  thicker material ( > 1 mm) 
4. To evaluate sheared face and fractured face on the tensile test specimen.  
 
1.2 PROJECT SCOPES 
 
       One of the most important things in the project is the scopes. It will help the project 
work in the right flow. The scopes for this project are: 
1. Design the blanking die part/component using the CAD software. 
2. Assemble the blanking die into hydraulic press machine that capable for 5 tones 
maximum. 
3. Using the sheet metal from different type of  material and thickness for blanking 
a tensile test specimen ( sheet metal materials will be aluminum, brass and 
stainless steel) 
4. Evaluate the shear face and the fractured face on the tensile test specimen using 
the Image analyzer. 
5. Indentified the breaking part of the tensile test specimen after tensile test 
specimen. 
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1.3 PROBLEM STATEMENT 
 
       Tensile test is one of the most common methods of determining work-hardening 
characteristics. Although seemingly a very simple test, it is in fact quite complex and 
must be carefully controlled if useful results are to be obtained. The tensile test 
specimens are easy to break and need to change every times. Base on this problem, 
sometimes student difficulty to obtained good result because of less quantities of tensile 
test specimen. Student also needs to share specimen because of the limited quantities of 
tensile test specimen. In UMP, due to the increasing of student every year, the faculty 
needs to buy a large amount of tensile test specimen. And this will involved a large 
amount of money and the price of the specimen increase ever year. 
 
       So base on the problem, this project will help UMP to solve the problem by design 
and fabricate the blanking die for the tensile test specimen. The tensile test specimen 
will be following the right standard and suitable to be uses by student for the 
experiment. This project also can help UMP for reduce cost and time taken for buy items 
likes the tensile test specimen. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.0 INTRODUCTION 
 
       In this chapter, all the important information related to this project is stated. The 
sources of the information are from journal, books and web site. Besides that, the 
literature review can give a brief explanation about the process to design and fabricate 
the blanking die for tensile test specimen. Some of the points in this chapter can give 
extra information which is useful while doing this project.  
 
2.1 DESIGN SYSTEM FOR SHEET METAL BLANKING 
 
       An ideal press tool design should yield minimum wastage, minimum cycle time, 
optimum tonnage and optimum load centre etc. Since there are too many parameters to 
be considered for press tool design, it may not be possible to study different alternatives 
manually. To reduce such problems, several CAD systems for die design have been 
developed. The foundation for CAD in sheet metal manufacture appears to have been 
laid when Schafferl [1] developed the Progressive Die Design by Computer (PDDC) 
5 
 
system in 1971. Later Fogg and JaimesonJ [2] improved the PDDC system by 
considering various factors which influence the die design, and they also explained how 
the factors were interrelated. They split their system into ten different modules; each 
would perform a specific task for the designer. A novel feature of this system is that the 
user is given full control; this retains a proportion of individuality for the designer. The 
limitations of the PDDC system are that the system is semi automatic and it takes a very 
long processing time. It is commonly believed by most of Shibata and Kunitomo [3] 
developed an experimental sheet-metal CAD/CAM system, whose main purpose is the 
design of blank and die layouts with the aid of a graphics display. However, the system 
cannot generate full dimensioned mechanical drawings ready for use. Nakahara et al. [4] 
introduced a die design system for progressive dies, in which the procedure is divided 
into ten steps, each independent of the other. As a result, the procedure for the design of 
new dies and modifications for old dies is greatly simplified. In this system, they also 
introduced the concept of basic patterns corresponding to the standard punches; by using 
this concept, the most effective blank and strip layouts and tool configuration can be 
created. However, this system has not been implemented, and its capabilities in real life 
have not been tested.  
 
       Shirai and Murkami [5] developed a CAD/CAM system for progressive dies. The 
system is capable of generating assembly drawings and dimensioned part drawings as 
the final outputs. However, the limitation of the system is that the strip layout and die 
layout have to be done manually by the designer. The Cold Press Die Design and 
Manufacturing System (CPDDMS) developed by Yinglo [6] has overcome some of the 
above-mentioned limitations. However, this system is  supported only on a mainframe 
computer, with advanced database support (Unify), which is beyond the means of the 
necessary that the blanks are accurately laid in the strip/sheet in order to optimize the 
material utilization, after considering constraints such as grain orientation and bridge 
width. After evaluation and completion of the nesting stage, the actual tool design 
commences with an initial strip layout stage. The information calculated in the previous 
stages, such as pitch, slitting width, blank orientation etc., is used as a basis for the strip 
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and die layouts. Fig. 1 shows the various stages involved and the factors affecting die 
design for sheet metal blanks. 
 
 
 
Figure 1: Factor affecting die design (Y.K.D.V. Prasad, 1992) 
 
2.2 BASIC CHARACTERISTIC OF SHEET METAL FORMING PROCESS 
 
       Sheet metal forming is  refers to various processes used to convert sheet metal into 
different shapes for a large variety of finished parts such as aluminum cans and 
automobile body parts. Blanking die is ones of the sheet metal forming process. The key 
to the formability of sheet metal is its ductility. Sheet- metal parts are usually made by 
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forming material in a cold condition. But sheet-metal parts also are formed in a hot 
condition because the material will has a lower resistance in a hot condition. Strips or 
blanks are very often used as the initial materials during the sheet metal forming. The 
shape of a part generally corresponds to the shape of the tool (Vukota Buljanovic , 
2004).[7] Sheet metal forming process are used for both serial and mass-production. 
Their characteristics are: 
• High productivity 
• Highly efficient use of material 
• Easy servicing of machines 
• The ability to employ worker with relatively less basic skills 
• Advantageous economic aspects. 
 
2.2.1 BLANKING PROCESS  
 
       Blanking is a metal stamping operation by which the sheet metal is punched to get 
the required outer profile of the sheet metal component. During the blanking process the 
blanking punch penetrates into the sheet metal and forces the material into the blanking 
die. The portion of the sheet metal which comes out through the blanking die opening is 
the component with the required profile. Hence it is important that the dimension of the 
blanking die profile is equal to the dimension of the component profile. In blanking tools 
the cutting clearance is given on the blanking punch.  
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Figure 2: Blanking process (Vukota Buljanovic, 2004) 
 
2.3 SELECTION TYPE OF DIE  
 
       Die can be classified according to a variety of element and in keeping with the 
diversity of die designs.  Selection type of die one of the main element that need to 
consider before start to design and fabricate a die. It is possible to classified dies 
according to [7]: 
i) Manufacturing processes 
ii) Number of operations 
iii) Number of station 
For this project, the suitable die to fabricate the tensile test specimen is the Blanking 
dies. 
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2.3.1 ADVANTAGES OF BLANKING DIES  
 
       A blanking die produces a flat piece of material by cutting the desired shape in one 
operation. The finish part is referred to as a blank. Generally a blanking die may only cut 
the outside contour of a part, often used for parts with no internal features. Three 
benefits to die blanking are (Die, Wikipedia website, 2007)[8]: 
• Accuracy.  
- A properly sharpened die, with the correct amount of clearance between the 
punch and die, will produce a part that holds close dimensional tolerances in 
relationship to the parts edges. 
• Appearance.  
- Since the part is blanked in one operation, the finish edges of the part 
produces a uniform appearance as opposed to varying degrees of burnishing 
from multiple die cutting operations. 
• Flatness.  
- Due to the even compression of the blanking process, the end result is a flat 
part that may retain a specific level of flatness for additional manufacturing 
operations. 
 
       Therefore, Blanking dies are used to produce high precision metal components 
which are identical in shape and size. The dimensional accuracy and stability which you 
can achieve using precision metal stamping dies are very high and thus metal stamping 
dies are integral part of any manufacturing industry. The components of that produce 
from the blanking dies can be finding everywhere [8]. 
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2.3.2 PROCESS OF BLANKING DIE  
 
       Blanking is a metalworking tool that is designed and built to convert a strip of metal 
raw material into parts that conform to blueprint specifications. So, before proceeding to 
the fabrication, the process of the blanking must known first. The knowledge of the 
process in the progressive die will help to choose the right process so that it will suitable 
to the desired product that we want to make.  
 
       Dies are placed into a stamping press. As the stamping press moves up, the die 
opens. As the stamping press moves down, the die closes. The raw material (metal that 
we want to produce product) moves through the die while the die is open, being fed into 
the die a precise amount with each stroke of the press. When the die were closes, the die 
performs its work on the metal and one or more finished parts are ejected (usually by 
gravity) from the die.  
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Figure 3: Blanking dies (Vukota Buljanovic, 2004) 
 
2.3.3 SHEARING DEFORMATION AND SHEARED EDGES IN BLANKING 
PROCESS  
 
       Blanking is usually considered the easiest type of metal stamping as it only involves 
a cutting or shearing process of the stamping stock using shear deformation. Unlike 
machining, the surface finishing of the cut face is not uniform. (Fundamental of 
Blanking Die, 2008)[9]There are: 
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Figure 4 : Shearing and Shear stress ( Fundamental Of Blanking Die, 2008) 
 
1. Penetration : 
- Part of the material which has been pushed in by the punch  
2. Sheared face : 
- Face which has been sheared by cutting edge pushing into the material. This 
face is burnished, smooth and shiny.  
3. Fractured face : 
- Face which has split due to crack development. This face is uneven and rough.  
 
 
13 
 
4. Burr : 
- Sharp protrusion produced by the crack generated. This is located at the side of 
the work piece where the cut is completed.  
 
 
 
Figure 5: Shear Cut Face (Fundamental of Blanking Die, 2008) 
 
       From the figure 5, we can see that after the leveling period, penetration occurs right 
up to point A.  From point A to C, the sudden increase in shearing load forms a sheared 
face. At point C, when the maximum shearing load is reached, the cutting edge produces 
the crack. Than at point D, the crack propagates completely through the work piece.  
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Figure 6: Shear deformation (Fundamental of Blanking Die, 2008) 
 
2.3.4 BLANKING FORCE  
 
       For cutting any material, force acting on the area to be sheared (called shear stress) 
is applied to the material. It is very important to identify the force of shear that will be 
use during the process of testing and troubleshoot. The maximum blanking force must 
be calculated beforehand in order to determine the capacity of the press machine needed 
to perform the blanking. This maximum shearing resistance of the material varies 
slightly with clearance, surface finish of the cutting edge, sheared profile, lubrication oil 
and press machine, but by and large, it is about 0.8~1 of the tensile strength of the 
material. 
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• Area to be cut: 
The first step in establishing the blanking force is to determine the area to be cut. 
 
                                                                A = L x T                                                     (2.1) 
Where: 
A = area to be cut 
L = length of material 
T = Thickness of material 
 
• For round cuts, the area calculated as: 
 
                                                 A = 3.1416 x D x T                                                     (2.2) 
Where: 
D = diameter of blank 
T = thickness of material 
 
• For rectangular cuts, the area calculated as: 
 
                                               A = (2L + 2W) x T                                                       (2.3) 
 
Where: 
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L = length of rectangle 
W = width of rectangle 
 
 
 
Figure 7: Areas subjected to shear in blanking (Vukota Buljanovic, 2004) 
 
• Blanking force: 
 
                                                             F = S x A                                                         (2.4)                                            
Where: 
S = shear strength from the table 2.1  
P = perimeter (this is the distance around all cut edges) 
T = thickness of material to be cut 
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Table 2.1: Shear strength for various material 
 
Material SHEAR STRENGTH 
PSI MPA 
ALUMINUM 10,000 68 
STAINLESS STEEL 60,000 413 
BRASS 30,000 206 
STEEL: 10% Carbon Content 
• Hot rolled 
• Cold rolled 
 
35,000 
45,000 
 
241 
310 
STEEL: 20 % Carbon Content 
• Hot rolled 
• Cold rolled 
 
45,000 
55,000 
 
310 
379 
STEEL: 30 % Carbon Content 
• Hot rolled 
• Cold rolled 
 
55,000 
65,000 
 
379 
448 
COPPER 25,000 172 
SILICON STEEL 65,000 448 
TiN 5,000 34 
 
Source: (Vukota Buljanovic, 2004) 
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2.4 STRIP LAYOUT DESIGN FOR BLANKING DIE  
 
       Stamping dies are used to produce very large numbers of identical parts from sheet 
metal. Due to the high volumes of parts produced, even small inefficiencies in material 
utilization per part can lead to very large amounts of wasted material over a die's life.( 
Nye TJ et al, 2002)[10] So, base on that statement, layout design of Blanking die is one 
of the main important aspects to be considered before beginning the process of stamping 
or metal forming. It can help to save time and to produce high productivity works. The 
layout design is a good place to start when designing a die. A key to die component 
layout design is determining the optimal balance of punching pressure and work 
sequence for high-precision high-speed performance (Kazuyuki Inoue et al, 1982) [11]. 
Strip-layout design has an extreme importance during the planning stage of progressive 
die design as the productivity, accuracy, cost and quality of a die mainly depends on the 
strip-layout (Tor et al., 2005)[12]. Strip-layout design for blanking die is to arrange 
layout of the operations and subsequently determine the number of stations required (S. 
Kumar et al, 2006) [13] 
 
       During the design process for stamping dies, decisions must be made about the 
orientation of the stamped part on the strip. The orientation determines how efficiently 
raw material is utilized, and in an operation such as stamping where large amounts of 
material are processed, small inefficiencies per piece can accumulate into huge wastes of 
material in the long term. Maximizing material utilization in stamping is of paramount 
importance. Raw materials typically represent 75% or more of total costs in stamping 
facilities, so a poorly designed die can significantly increase the operating costs. 
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2.4.1 MATERIAL ECONOMY  
 
       The major portion of the cost of producing a stamped component is the material. 
Material economy is therefore of the utmost importance from the standpoint of cost. The 
relative position of the blanks on the work material should be carefully laid out to avoid 
unnecessary scrap. The blank must be positioned so that a maximum area of the strip is 
utilized in production of the stamping. For the greatest material economy it is necessary 
to plan [7]. 
 
1. A rational scrap strip layout; 
2. An optimum value of the edge of the blank to the side of the strip, and the 
distance from blank to blank. 
3. Techniques adapted for altering the layout without changing the function of 
the work piece. 
4. Utilization of the scrap from one part as material for another. 
 
2.4.2 CLEARANCE OF DIE  
 
      Another factor must be considered in applying die dimensions is the amount of 
clearance between punch and die members. For a blank to part cleanly from the material 
strip, there must be exactly the correct space between the edge of the die. (Vukota 
Buljanovic, 2004).The proper clearance on the die, will help the die to get proper force 
during the stamping process. The fracture that occur between the the die and the strip 
also will not damage the product that will be produce. Proper clearance also apply 
depends on the the material degree of hardness and thickness. [7] 
 
                                                      C = Dm – dp                                               (2.5)  
      2 
C = Clearance (per side) 
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Figure 8: Punch and die clearance. (Vukota Buljanovic, 2004) 
 
Table 2.2: Absolute value for clearance for some stock materials  
 
Material 
thickness T (mm) 
Material 
Low Carbon 
Steel, copper 
and Brass 
Medium steel 
0.20 % to 0.25% 
Carbon 
Hard steel 
0.40% to 0.60% 
carbon 
Aluminum 
0.25 0.01 0.015 0.02 0.01 
0.50 0.025 0.03 0.035 0.05 
1.00 0.05 0.06 0.07 0.10 
1.50 0.075 0.09 0.10 0.015 
2.00 0.10 0.12 0.14 0.20 
2.50 0.13 0.15 0.18 0.25 
3.00 0.15 0.18 0.21 0.28 
3.50 0.15 0.18 0.21 0.28 
4.00 0.20 0.24 0.28 0.40 
4.50 0.23 0.27 0.32 0.45 
4.80 0.24 0.29 0.34 0.48 
5.00 0.25 0.30 0.36 0.50 
 
Source: (Vukota Buljanovic, 2004) 
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2.5 SELECTION MATERIAL TO MAKE BLANKING DIE 
 
       Selection of materials for die components is an important activity during blanking 
die design in stamping industries. The knowledge base of the system can be modified 
depending upon the availability of new materials and advancement in technology. 
Although long life of all the components of progressive die is desirable, however special 
due attention is required to improve the life of active components during some process 
likes punching and drill. [13]. 
 
2.5.1 TYPE OF TOOL STEEL 
 
       The key components of dies are the ability of tool steel l to withstand the high shock 
loading involved, retain the necessary sharp cutting edge, and resist the abrasive forces 
involved. Tool steel refers to a variety of carbon and alloy steels that are particularly 
well-suited to be made into tools. Their suitability comes from their distinctive hardness, 
resistance to abrasion, their ability to hold a cutting edge, and/or their resistance to 
deformation at elevated temperatures. Base from the advantages, tool steel is suitable to 
be uses in this project. 
 
       Tool steels are made to a number of grades for different applications. Choice of 
grade depends on, among other things, whether a keen cutting edge is necessary, as in 
stamping dies, or whether the tool has to withstand impact loading and service 
conditions encountered with such hand tools as axes, pickaxes, and quarrying 
implements. In general, the edge temperature under expected use is an important 
determinant of both composition and required heat treatment. The higher carbon grades 
are typically used for such applications as stamping dies, metal cutting tools, etc.[7] 
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Type of Tool steels: 
1. Water - Hardening Tool Steel: “W” series 
2. Oil - Hardening Tool Steel : “O” series 
3. Air – Hardening Tool Steel : “A” series 
4. High Carbon, High Chromium (Deep Hardening ) Tool Steel : “L” series 
5. High Speed Steel : “T” series 
6. Shock-Resisting Tool Steel : “S” series 
7. Hot Work Die Steel : “H” series 
 
2.5.2 PROPERTIES OF TOOL STEELS  
 
Table 2.3: Guide for the proper selection of tool steels 
 
SAE 
Designation 
Non-
Deformation 
properties 
Safety in 
Hardening 
Toughness Wear 
Resistance 
Machine 
ability 
Resistance 
To 
Softening 
Under Heat 
Depth Of 
Hardening 
HARDENING TOOL STEELS: 
108 POOR FAIR GOOD FAIR BEST POOR SHALLOW 
109 POOR FAIR GOOD FAIR BEST POOR SHALLOW 
110 POOR FAIR GOOD GOOD BEST POOR SHALLOW 
112 POOR FAIR GOOD GOOD BEST POOR SHALLOW 
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209 POOR FAIR GOOD GOOD BEST POOR SHALLOW 
310 POOR FAIR GOOD FAIR BEST POOR SHALLOW 
WORK DIE STEEL 
H11 BEST GOOD GOOD FAIR FAIR GOOD DEEP 
H12 BEST GOOD GOOD FAIR FAIR GOOD DEEP 
 
Source: (Vukota Buljanovic, 2004) 
 
2.5.3 AIS1 AND SAE NUMBERING SYSTEM  
 
       The AISI and SAE identification systems are based upon the varying amounts of 
carbon and other elements in the steel. The four or five digit designation identifies which 
alloys are present and the percentages of carbon in the steel: 
• 1st number: The first numbers indicates the major element. 
• 2nd number: The second number indicates approximates percentage of the major 
alloying element. 
• 3rd & 4th numbers: The third and fourth numbers indicate the carbon content of 
the steel. 
       The AISI and SAE systems of numbering steel originated by the American Iron and 
Steel Industry and the Society of Automotive Engineers, respectively. They are widely 
used. 
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Table 2.4: Brief summary Of AISI steel 
 
Type of material Criteria: 
i) Low Carbon Steel AISI 1006 to 
1015 
• Can be weld 
• Hard to machine 
ii) Low Carbon Steel AISI to 1030  • Machine steel 
• Can be weld 
• Easily to machines 
• Have sufficient strength 
iii) Medium carbon Steel AISI 1033 to 
1052 
• Low carbon tool steel 
• Easy to machine 
iv) High Carbon Steel AISI 1055 to 
AISI 1095 
• Tool steel 
• Easy to machine 
• Should not be weld 
• Harden by heating and quenching 
 
Source: (Vukota Buljanovic, 2004) 
 
2.6 DIE COMPONENT  
 
Die component are classified into two groups: 
a) The technology component: 
